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tubular support (28), at least one cutler blade (34) supported on the rotaiabic tubular support, 
having a retracted {X)sition for insertion into the wcltbore casing and having an expanded po- 
sition Tor cutting engagement with the wellborc casing, and an aclualor (50) for moving the 
cutter blade from the retracted position to the expanded position fur cutting engagement with 
the wellborc casing. 
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(54) nUe: CUITER FOR WELLBORE CASING 





(57) Abstract: A culler (10) for a wellbore casing (20) is pro- 
vided ihai includes a roiatable tubular support (28), at least one 
cutter blade (34) supported on the roiatable tubular support, hav- 
ing a retracted position for insertion into the wellbore casing and 
having an expanded posilion for cutting engagement with the well- 
bore casing, and an actuator (50) for moving the cutter blade from 
the retracted pt>siiion to the expanded position for cutting engage- 
ment with the wellbore casing. 
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AMENDED CLAIMS 
[received by the International Bureau on 25 August 2004 (25.08.04); 
original claims 1 1-12, 17-18 amended; claims 19-43 added 
remaining claims unchanged (8 pages)] 

position to the expanded position further comprises means for selectively activating the actuator to move 
the cutter blades from the retracted position to the expanded position for cuttmg engagement with the 
wcllbore casing and from the expanded position to the retracted position. 

8. The cutter tool of claim 7, herein actuator comprises a hydraulic cylinder attached to Ae 
tubular support and coupled to the expander device, the hydraulic cylinder having an opening chamber for 
moving the cone in an axial direction for expanding the cutter blades and having a closing cylinder for 
moving the expander cone in an opposite axial direction for retractiag die cutter blade and wherein the 
activation device con^^iiscs a fust activation dart seatable in the tubular support for directing fiuidic 
matenai into ti)e opemng chamber of the faydiaulic cylsmkr and a second activation dart seatable tn die 
tubular support for directing flnidic material into die closing chamber of the hydraulic qrlinder. 

9. The cutter tool of claim 4, wherein the expander cone has a phirality of first cam arms each 
providing one of the plurality of ran^ surfaces and slidmgly engaged with a separate one of the plurality 
of cutter blades and further comprising a second cone having a plurality of cam second arms each having a 
second ran^ surface and interleaved with the fust cam arms and aphxrality of dummy blades interleaved 
widi the plurality of cutter blades and m sliding engagement with the second irnip surfaces prm'ided on 
die second cam arms, die dummy blades expandable and retractable with the cutter blades and having 
insufficient thickness to oonlact the wellbore casing when ^panded. 

10. The cutter tool of claim 1 , wherein the cutter blade further comprises a cutting tip secured to die 
cutter blade projecting radially outward when the cutter blade is in the expanded position for cutting 
engagement between die cutting tip and the wellbore casing . 

11. A casing cutting tool, comprising: 

an upper tubul ar si^iport member, 
an upper cam assembly con^ising: 
a tubular base; and 

a plurality of cam araos extending finom the tubular base in a downward longitudiiial 
direction, each cam arm defining an inclined surface; 
a plurality of upper cutting segments interleaved with the cam arms of the upper cam assembly 

and pivotaDy coupled to die upper tubular support member; 
a lower tubular support member 
a lower cam assembly conqnising. 

a tubular base; and 

d plurality of cam aims extendmg from tbe tubular base in an upward longitudina] 
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direction, each cam ann defining an inclined surface that mates with the 
inclined surface of a corresponding one of the upper cutter blade segments; 
wherein the cajns aims of the upper cam assembly are interleaved with and overlap the cam 

abns of tbe lower cam assembly; and 
a plurality of low^ noo-cutting segments interleaved with cam arms of the lower com 

assembly and the upper cutting segments, each lower non^utttng segment pi VomUy 
coupkd to the lower tubular sufqport inember and mating wiffa the indiDed surface of a 
conresponding one of tbe cam amis of the upper cam assembly. 

12. (Amended) A method for cutting a wellbore casing comprising : 

providing a plurality of cutter blades supported on a rotatable tubular support; 
placing the phirality of cutter blades in a retracted position; 

inserting the tubular support mto the wellbore casing widi (he cutter blades supported in the 
retracted position; 

actuating the cutter blades in the wellbore to expand inio a cutting position lo engage with the 
wellbore casing; and 

rotatmg the tubular support with the cutter blades supported thereon so that the wellbore casing 
is cut by the rotating cutter blades. 

13. A method of radially expanding cuttar blades for cutting a wellbcvc casing in a wellbore, 
comprising: 

supporting the expandable tubular member using a tubular support member and an 

expandable cuttCT tool; 
injecting a fluidic material into the tubular support member; 

actuating the expandable cutter tool radially outwardly relative to tbe wellbore casing and 
into cutting engagement with the wellbore casing using the injected fluidic 
mat^al. 

14. The method of claim 13, fiirttier comprising: 

rotating the expandable cutter tool in catting engagement with the wellboie casing when 
the expandable cutter tool is expmdcd radially outwardly relative to the weBboie 
casing. 

15. The method of claim 14, further comprising: 

continuing to rotate the expandable cuter tool in cutting engagement with the wellbore 
casing until an upper portion of the wellbore casing is severed from die wellbore 
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casing; 

maintaining the expandable cutter tool in the radially txpzndGd position after the 
upper portion of the wellbore casing is severed; and 

raising the expandable cutter tool with the severed casing portion supported 
thereon out of the wellbore. 

16. The mdfaod of claim 13, whercm actuatmg the expandable cutter tool r^ially outwardly relative 
to tiie wellboce casing and into cuttmg engagement with the wellbcH-e casing using the injected 
fbidic material^ further comprises: 

directing the fluidic material from within a portion of the tubular support member to an 
actuator cylinder to cause the cutting tool to slide axiaUy on ranq> sur&ces so diat 
cuttmg blades arc moved radially outwardly. 

17. The method of claim 13, wherein actuating the expandable cutter tool radially outwardly relative to 
the wellbore casing and into cutting engagement with the wellbore casing, wherein the tubular support 
member comprises: 

an upper tubular support member and a lower tubular support member, and 
wherein actuating the expandable cutter tool comprises diq)lacing the upper tubular support 
member relatiYe to lower tubular support member. 

1 8. The method of claim 1 7, wherem the expandable cutting tool comprises: 

an upper cam assembly comprising: 
a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward 

longitudinal direction, each cam arm defining an inclined surface; 
a plm^lity of upper cutting blade segments interleaved with the cam arms of the upper 

cam assembly and pivotally cotipled to tfie upper tubular support member; 
a lower cam assembly comprismg: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward 

longitudinal direction, each cam ann defming an inclined sui&ce that 
mates wiOi the iDclmed surface of a coiresponding one of the upper 
cutter blade segments; 
wheiem die cams arms of the upper cam assembly are interleaved with and overlap the 

cam arms of the lower oam assembly; and 
a plurality of lower dumray segments interleaved with cam arms of die lower cam 
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assembly and the upper cuicing blade segments, each lower dummy segment 
pivotaBy coupled to the lower tubular support member and mating with the 
inclined surface of a corresponding one of the cam arms of the upper cam 
assembly. 

1 9. A cutter tool for a tubular member, comprising: 

a rotatabic tubular support; 

at least one cutter blade supported on the rotatabic tubular sappoit» having a retracted 
position for insertion into Qie tubular membet and having an expanded 
position for cutting engagement with the tubular member; and 

an actuator means for moving the cutter blade Bxm the retracted position to ifae 
expanded position for cutting engagement with the tubular number. 

20. The cutter tool of claim 19, further comprising an expander device means coupled to Uie actuator 
means for displacrag the cutter blade outwardly; and wherein the cutter blade is pivotably mounted on 
the expander device means. 

21 . The cutter tool of claim 20, wherein tiie cutter blade includes an interior sbding surface and the 
expander device means inchides a tamp sur&ce moveable by actuator tneans along the tubular 
support in slidmg engagement widi the interior sliding surface of the cutter blade to pivot the cutter 
blade between the retracted position and die expanded position. 

22. The cutter tool of claim 2 1 , wherem the at least one cutter blade includes a plurality of cutter 
blades each pivotably mounted on the expander device means and each having an interior sliding 
surface and wherein the expander device means comprises an expander cone means supported on a 
mandrel portion of the tubular support and having a plurality of ramp surfiaces sliddngly engaged with 
each interior sliding sur&ce of the plurality of cutter blaites. 

23. The cutter tool of claim 22, wherein the actuator means for moving the cutter device from the 
retracted position to the expanded posttion fUrfher comprises an activation device means fen* selectively 
activattng the actuator means to move the cutter blade from the retracted position to the expanded 
position for cutting engagement with the tubular nmnber. 

24. The cutter tool of claim 23, wherein the acwator means coropMises a hydraulic cylinder attached to 
the tubular support and coupled to the expander device tneans and wherein the activation device means 
comprises an activation means m the tubular suppott for directing iluidic material into the hydraulic 
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cylinder to cause relative sliding moveinent of the expander c<me cwa the mandrel portion of the tubular 
support. 

25. The cutter tool of claim 22, wherein the actuator means for moving the cutter device finm the 
retracted position to the expanded position further comprises means for selectively activating the 
actuator to move the cutter blades from the retracted position to the expanded position for cutting 
engagement with the tubular member and from the expanded position to the retracted position. 

26. The cutter toot of claim 25, whmin die actuator means comprises a hydraulic cylinder attached to 
the tubular support and coupled to (he expander device means, the hydraulic cylinder having an 
opening chamber for moving the cone in an axial direction for expanding the cutter blades and having 
a closing cylinder for moving the e^^ander cone in an opposite axial direction for retractuig the cutter 
blade and wherein the activation device means comprises a first activation nieans seatablc in the 
tubular support for directing fluidic material into the opening chamber of the hydraulic cylinder and a 
second activation means seatable in the mbular support for directing fluidic material into the closing 
chamber of the hydraulic cylinder. 

27. The cutter tool of claim 22, wherein the expander cone has a plurality of first cam arms each 
prot^ding one of the plurality of ramp sinfaces and sKdingly engaged v/ith a separate one of die 
plurality of cutter blades and further cmprising a seamd cone having a phirality of cam second arms 
each having a second ramp surface and interleaved with die first cam arms and a plurality of dummy 
blades interleaved with the plurality of ciiitcr blades and in sliding engagement with the second nmgi 
surfaces provided on the second cam anns, die dumn^ blades expandable and retractable with the 
cutter blades and teving insufficient thickness to coirtact the tubular member when expanded, 

28. The cutter tool of claim 19, wherein the cutter blade fiirdier comprises a cutting tip secured to the 
cutter blade projecting radially outward when Ac cutter blade is in the expanded position for cutting 
engsgemcnt between the cutting tip and the tubular member. 

29. A system for cutting a tubular member con^ynsing i 

means for providing a phnalily of cutter blades siippi»rted on arotatable tubular sui^rt; 

means for placing the phnality of cutter blades in a retracted position; 

means for inserting the tubular support into the tubular member with the cuner bbdes 

supported in tiie retracted position; 
means for actuating the cutter blades in the tubular member to expand into a cutting position to 

engage with the tubular member, and 
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means for rotating the tubular support with the cutter blades supported thereon so thai the 
tubular member is cut by &e rotatmg cutter blades. 



30. A system for radially expanding cutter blades for cutting a tubular member in a preexisting 
structure, comprising: 

means for supporting fte ocp^^lable tubular member using a tubular support member and an 

e^qpandable cutter tool; 
means for injecting a fiuidic tnaterial into the tubular support member; and 
means for actuating the expandable cutter tool radially outwardly relative to Oie tubular 

member and into cutting engagement with the tubular member using the injected 

fiuidic matertaL 



31. The system of claim 30» further conqmsing: 

means for rotating the expandable cutter tool in cutting engagement with the tubular member 
when the expandable cutter tool is expanded mdially outwardly relative to the tubular 
member. 



32. The system of claim 3 1 , further comprising: 

means for continiiing to rotate the expandable cuter tool in cutting engagement with the tubular 
member until an upper portion of the tubular member is seves^d from the tubular 
memben 

means for maintaining iSbc expandable cutter tool in the radially expanded position after the 

upper portion of Ae tubular member is severed; and 
means for raising the expandable cutter tool with the severed tubular member portion 

supported thereon out of tiie preexisting structure. 

33. The system of claim 30, wherein means for actuating the expandable cutter tool radially outwardly 
relative to the wellbore casing and into cutting engagement with the wellbore casing using ihc injected 
iluidic material, fixrCher comprises: 

means for directing die fiuidic ma^rial fiom within a portion of the tubular support member to 
an actuator cylinder to cause the cutting tool to slide axially on ramp surfaces so that 
cutting blades are moved radially outwardly. 

34. Use system of claim 30, wherem means for actuating the expandable cutler tool radially outwardly 
relative to the wellbore casing and into cuttmg engagement with ifac wellbore casing, wherein the 
tubular support member comprises: 
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an upper tubular support member and a lowo- tabular support memb^ and 
wherein actuating the expandable cutter tool comprises means for displacing the upper tubular 
support member relative to the lower tubular support mend)er. 



35. A cutter tool tor a tubular member, comprising: 
a rotatable tubular support; 

a plurality of catting elements siqiported on die rotatable tubular support, having a 
retracted position for insertion into i3be tubular mmber and having an 
ejtpanded position for cutting eng^ement with the wellbore casing; 

a plurabt/ of non-cutting elements supported on ^ rotatable tubular support, having a 
retracted position for inseition into the tubular member and having an 
expanded position; 

an actuator for moving the cutting and non-cutting elements from the retracted 

positions to tlie expanded pes jtions; 
wherem the cutting elements arc interleaved with the non-cutting elements; and 
wherein, in the retracted positions, the cuttmg elements and the non-cutting elements 

are positioned away from one another in an axial direction; and 
wherein in the expanded positions, the cutting elements and the non-cutting elements 

are brought together in the axial direction. 



36. A method of cutting a tubular member, conxprising: 

interleaving a plurality of cutting elements vnAk a plurality of non-cutting elements; 
positioning cutting elements and non-catting elem^ts within the tubular member, 
rotating and translating the cutting elements and the non^tting elemoits until the cutting 

elements engage the tubular member, and 
rotating the cutting elements relative to flie tubular member to cut the tubular member. 



37. The mefiiod of claim 36, fijrther comprising: 

rotating and translating ti^ cutting elements and the non-cutting elments after cutting the 
tubularmember. 



38. The method of claim 36, wherein positicming the cutting elements and non-cutting elements 
wiihiti the tubular member comprises: 

spacing apart the cutting elements from the non-cutting elements in an axial direction. 

39. The method of claim 36, wherein rotating and translating die cutting elements and the non- 
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cutting elements until the cutting elements engage the tubular member comprises: 

moving the cutting elements towards the non-cutting elements in an axial direction; and 
displacing the cutting elements and the non-cutdng elements outwardly in a radial direction. 



40. A system for cutting a tubular member, comprising: 

means for interleaving a plurality of cutting elements with a plurality of non-cutting elements; 
means for positioning the cutting elements and non-cutting elements within the tubular 
mentber; 

means for rotating and translating the cutting elem^ts and the noo^cutting elements until die 

cutting etetnents engage the tubular member, and 
means for rotating the cutting elements relative to fbc tubular member to cut &e tabular 

member. 

41. The system of claim 40^ further comprising: 

means for rotating and translating the cutting elements and the iion*cutting elements after 
cutting the tubular member. 



42. The system of claim 40. wherein means for positioning the cutting elements and non-cutting 
elements within the tubular member comprises: 

spacmg apart the cutting elements &om tfie non-cutting elemrats in an axial direction* 

43. The system of claim 40, wherein means for rotating and translating the cutting elements and 
the non-cutting elements until die cutting elements engage the mbular member comprises: 

means for movmg tfie cutdng elements towards the non-cutting elements in an axial direction; 
and 

means for displacing the cutting elements and flie non-cutting elements outwardly in a radial direction. 
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